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FLIGHT DATA IiEPORT FOR APOLLO 

MISSION PA- 2 (BP- 23A) 

By Data Processing and Planning Office 

INTRODUCTION 

The purpose of t h i s  report i s  t o  document a l l  meaningful f l i g h t  
data from the Apollo Mission PA-2 (BP-23A) i n  a form useful f o r  future 
reference. 
Sands Missile Range (WSMR), White Sands, New Mexico, on June 29, 1965 
a t  06: 00: 01.448 a.m., m. s. t. 
and i s  defined as  zero time (T-0). 'All data, unless otherwise specified, 
are  referenced t o  T-0. The data were obtained from spacecraft telemetry 
and range information, including radar and opt ica l  tracking data and 
ambient atmospheric conditions. The range information was used i n  the 
processing of aerodynamic quantities and derived data such a s  Q-ball, 
pressure coefficients, and thrust. Plots  of post-fl ight t ra jectory sin+ 
ulations a re  included i n  t h i s  report. 
used as  a primary data source. 
herein, since t h i s  function i s  accomplished i n  the Post-Launch Report 
f o r  Apollo Mission PA-2 (BP-23A) (reference 1). 

The spacecraft was launched from Launch Complex 36 a t  White 

This time i s  the time of four-inch motion 

The range telemetry tape was 
No analysis of the data i s  presented 

This paper gives a br ief  description of data processing techniques 
and presents the f l i g h t  data i n  graphical form. 

DATA PRESENTATION 

The data from the f l i g h t  a re  presented i n  formats which had been 
requested by the cognizant sub- system analyst. Digi ta l  time h is tor ies  
a re  used f o r  selected continuous data and f o r  a l l  commutated data which 
were converted t o  engineering units. 
t i ona l  computations, such as  pressure coefficients, are a lso presented 
i n  the form of d i g i t a l  plots. 
duced using analog techniques and are presented i n  analog form. 
l a to ry  data are  a l so  presented i n  the form of d i g i t a l  power spectral  
density plots. 

Quantit ies which required addi- 

Oscillatory acceleration data were re- 
Oscil- 
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Certain quantities, such as  temperatures and surface pressures, 
a r e  affected by sensor location. The locations of these sensors are  
shown i n  figures 1 through 4. 

Time Histories 

Spacecraft data, with the exception of event data, were converted 
t o  engineering units using d i g i t a l  techniques. 
points averaged, t ransient  limits, plot t ing densit ies,  and tabulation 
ra tes  are  l i s t e d  i n  table I by parameter grouping. 
when used, was accomplished by a routine which averages a predetermined 
number of points, drops the f irst  point i n  the group, picks up the 
next point, and repeats the procedure. The data are sampled a t  a fixed 
rate,  determined from consideration of the nature of the data. 
some parameters it i s  desirable t o  determine t ransients  i n  addition t o  
the fixed ra te  data. 
which compares each new data sample with the preceding sample which 
has been processed f o r  plot t ing and/or tabulation. If the difference 
between the two values i s  more than a predetermined percentage of the 
fu l l  scale range, both the new sample and i t s  immediately preceding 
sample are processed f o r  subsequent plot t ing and/or tabulation. This 
adds two points t o  those plotted a t  the fixed rate.  Tabulations of 
the data are available from the Central Metric Data Fi le ,  ED14, Manned 
Spacecraft Center, Houston, Texas. 

Digitizing rates ,  

Data smoothing, 

For 

The t ransient  detection procedure i s  a routine 

I n  addition t o  the d i g i t a l  time his tor ies ,  the acceleration data 
a re  presented i n  the form of d i r ec t  analog recordings. 
density p l o t s  f o r  selected times are  a l s o  presented fo r  the accelera, 
tions. 

Power spectral  

Corrections f o r  Ambient Conditions 

Certain parameters measured during the f l i g h t  were biased t o  read 
known values at l i f t -o f f .  The corrections were then applied t o  these 
parameters f o r  the en t i re  f l i gh t .  Table I1 l is ts  the parameters, the 
amount of the correction, and the resul tant  value. 
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1. Staff of Manned Spacecraft Center: Postlaunch Report for Apollo 
Mission PA-2 (BP-23A). 
Center, July 29, 1963. 

MSC-R-A-65-3, NASA Manned Spacecraft 

h 
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TABLE 1.- DIGITAUY PRCCESSED DATA 

I 

Measurement Type 

Acclerations 

Bar-static Press. Ref 

Spacecraft pressures 

Temperature 

Voltage 

Current 

Altitude (computed) 

Delta pressure 

Attitude gyros  

Rate gyros 

Pressure coefficients (computed) 

Escape motor chamber pressure 

Escape motor thrust (computed) 

Pitch control motor chamber pressure 

Pitch control motor thrust (computed) 

Aerodynamic angles (&ball) 

Dynamic pressure 

Accelerations* 

Digitizing Rate 
(samples/sec) 

200 

200 

10 

10 

10 

10 

200 

10 

10 

200 

10 

200 

200 

200 

200 

10 

10 

1000 

Number of 
SEuaples Averaged 

21 

21 

21 

21 

N. A. * 

Transient 
Limit 

3% 

3% 

2% 

2% 

2% 

2% 

3% 

3% 

N. A. 

~ 

Plotting Density 
( sample s/ s e c ) 

10 plus transients 

10 plus transients 

1 plus transients 

1 plus transients 

1 plus transients 

1 plus transients 

10 plus transients 

10 

10 

10 plus transients 

10 

100 

100 

100 

100 

10 

10 

N. A. 

* 
* Not applicable. 

Data are presented in the form of power spectral density plots. 
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Figure 1 .- Attitude, rate and acceleration sensor locations 
for BP-23A, Mission PA-2. 
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Figure 2 .- Boost protective cover, command module interface pressure 
sensor locations for BP-23A, Mission PA-2. 
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Figure 3 .- Base pressure sensor locations for BP-23A, Mission PA-2. 
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Figure 4 .- Pressure and temperature sensor locations for BP-23A, 
Mission PA-2. 
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